Formation of poliovirus-like particles by recombinant baculoviruses expressing the individual VP0, VP3, and VP1 proteins by comparison to particles derived from the expressed poliovirus polyprotein.
The cDNA sequences encoding the VP0, VP3, and VP1 structural proteins of poliovirus type 3 (strain P3/Leon/37) have been individually cloned and used to prepare recombinant baculoviruses based on Autographa californica nuclear polyhedrosis viruses (AcNPV). Expression of the proteins was monitored in virus-infected Spodoptera frugiperda cells. Both the individually expressed VP0 protein and VP0 derived from the complete poliovirus coding region were shown to incorporate myristic acid. A significant improvement in VP0 protein yield was obtained when the amino terminal glycine of VP0 was changed to alanine (VP0/ala), suggesting that the presence of glycine or its myristylation is unfavorable for VP0 expression. Even so, the expression levels of the poliovirus capsid proteins were low by comparison with those obtained for other foreign genes (e.g., lacZ). The reason does not appear to be due to protein instability or, from the studies undertaken with VP0, the sequences that flank the AUG codon. Using recombinant baculoviruses that express VP0, VP1, and VP3 (or VP0/ala, VP1, and VP3), poliovirus-like particles (VLPs) were isolated from infected S. frugiperda cells. Examination by electron microscopy of the VLPs purified by CsCl gradient centrifugation revealed structures corresponding in size, appearance, and antigenicity to those expected for poliovirus procapsids; however, the yields of particles were low when compared to those derived from a construct (AcLeon) that expresses the complete coding region of poliovirus type 3, indicating that procapsid synthesis from the P1 precursor is a more favored route.